We analyze the reactions γ ( * ) p → M B, with M B being either K + Λ, K + Σ 0 , or π + n, within perturbative QCD, allowing for diquarks as quasi-elementary constituents of baryons. The diquark-model parameters and the quark-diquark distribution amplitudes of the baryons are taken from previous investigations of electromagnetic baryon form factors and Compton-scattering off protons. Reasonable agreement with the few existing data at large momentum transfer is achieved if the asymptotic form (∝ x(1 − x)) is chosen for the meson distribution amplitudes.
Our investigation of exclusive photo-and electroproduction of mesons continues a systematic study of hard exclusive reactions [1] [2] [3] within a model which is based on perturbative QCD, in which baryons, however, are treated as quarkdiquark systems. This model has been successfully applied to the description of baryon form factors in the space- [1] and time-like region [2] , real and virtual Compton scattering [3] , two-photon annihilation into proton-antiproton [2] . and the charmonium decay η c → pp [2] . Like the usual hard-scattering approach (HSA) [4] the diquark-model relies on factorization of short-and long-distance dynamics; a hadronic amplitude is expressed as a convolution of a hard-scattering amplitude T , calculable within perturbative QCD, with distribution amplitudes (DAs) φ which contain the (non-perturbative) boundstate dynamics of the hadronic constituents. The introduction of diquarks does not only simplify computations, it is rather motivated by the requirement to extend the HSA from (asymptotically) large down to intermediate momentum transfers (p pure quark HSA to become fully operational. Diquarks may be considered as an effective way to cope with such effects.
The hard-scattering amplitude T is process dependent and represents the scattering of the hadronic constituents in collinear approximation. It consists of all posssible tree graphs obtained by replacing the external hadrons by their valence Fock-state (in our model a quark-diquark state in case of a baryon) and by distributing the total momentum transfer over all the hadronic constituents by means of gluon exchange. The model, as applied in Refs. [1] [2] [3] , comprises scalar (S) as well as axial-vector (V) diquarks. V-diquarks are important, if one wants to describe spin observables which require the flip of baryonic helicities. The Feynman rules for electromagnetically interacting diquarks are just those of standard quantum electrodynamics. Feynman rules for strongly interacting diquarks are obtained by replacing the electric charge e by the strong coupling constant g s times the Gell-Mann colour matrix t a . The composite nature of diquarks is taken into account by multiplying each of the Feynman diagrams with diquark form factors which depend on the kind of the diquark (S or V) and the number of gauge bosons coupling to the diquark. The form factors are parameterized by multipole functions with the power chosen in such a way that in the limit p ⊥ → ∞ the scaling behaviour of the pure quark HSA is recovered.
The process independent DAs are, roughly speaking, valence Fock-state wave functions integrated over the transverse momentum (up to a factorization scalẽ p ⊥ which depends on the momentum transfer p ⊥ ). In [1] [2] [3] a quark-diquark DA of the form (c 1 = c 2 = 0 for S diquarks, x ..... longitudinal momentum fraction carried by the quark)
in connection with an SU(6)-like spin-flavour wave function, turned out to be quite appropriate for octet baryons B. In order to check the dependence on the choice of the meson DAs we employ two qualitatively different forms. On the one hand the asymptotic DA
which solves thep ⊥ evolution equation for φ(x,p ⊥ ) in the limitp ⊥ → ∞, and on the other hand the DAs
which have been proposed in Ref. [5] on the basis of QCD sum rules. The "normalization"of the meson DAs is determined by the experimental decay constants for the weak π, K → µ ν µ decays.
With these DAs and the diquark-model parameters of Ref. [1] one obtains the results depicted in Figs. 1 and 2 . The three production channels we are considering differ qualitatively in the sense that K + Λ is solely produced via the S [u,d] diquark, K + Σ 0 via the V {u,d} diquark, and π + n via S and V diquarks. An important consequence of this observation is that spin observables which require the flip of the baryonic helicity are predicted to vanish for the K + -Λ final state (e.g., the polarization P of the outgoing Λ). For the other two channels helicity flips may, of course, take place by means of the V diquark. In all three channels the photoproduction data are better reproduced with the asymptotic meson DA φ asy , whereas φ CZ tends to exhibit an overshooting of the data. This finding is in line with the conclusions drawn from the investigation of the pion-photon transition form factor [7] . There, strongly end-point concentrated DAs, like φ π CZ are also ruled out by the data. Photoproduction calculations within the pure quark HSA [8] yield less satisfactory results. The difference between the two meson DAs becomes even more obvious, if one considers spin-dependent quantities. As an example we have plotted in Fig. 1 (right) the cross section ratios dσ L /dσ T for two of the pieces entering the cross section for electroproduction of the K + -Λ state. dσ L(T) /dt can be understood as the cross section for photoproduction with a longitudinally (transversally) polarized virtual photon. For the photon virtuality Q 2 → 0 the cross section dσ T /dt goes over in the usual photoproduction cross section. A more detailed discussion of γ p → K + Λ (and also γ p → K * + Λ) can be found in Ref. [9] . This paper contains also analytic expressions for the photoproduction amplitudes and describes in detail our calculational techniques. To summarize: The predictions of the diquark model for γ p → K + Λ, K + Σ 0 , and π + n look rather promising if the asymptotic form (∝ x(1 − x)) is taken for the meson DAs. To the best of our knowledge the diquark model is, as yet, the only constituent scattering model which is able to account for the large-p ⊥ photoproduction data. With respect to future experiments it would, of course, be desirable to have more and better large momentum-transfer data. Polariza-tion measurements of the recoiling particle could help to decide, whether the perturbative regime has been reached already, or whether non-perturbative effects (different from diquarks) are still at work. Polarization observables, in general, and also electroproduction data at large p ⊥ could put additional constraints on the form of the hadron DAs.
